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Social Status and Population Control in the Red Grouse
There is considerable uncertainty among ecologists about the exact mechanism by which animal populations are related to their food supplies and about the extent to which social behaviour is involved in this. The reasons for this uncertainty lie in the inherent difficulties of studying all the relevant variables with wild animal populations, and in the fact that ecology is a young science which has still to enter an intensive experimental phase. The red grouse (Lagopus lagopus scoticus) has proved a useful species to study, partly because it lives in a simple environment with only one main food plant, the heather (Calluna vulgaris), and partly because it can readily be used for experiments in the wild.
Research by a team in north-east Scotland (Jenkins et al. 1967) shows that breeding stocks and chick survival depend largely on the quantity and nutritive value of their main food of heather shoots. My own work has been on the birds' social behaviour, and it explains the immediate mechanism behind their changes in population. Field observations show that the density and individual composition of the spring breeding stock are determined by the results of an annual competition for territory in autumn six to seven months earlier. This competition results in the formation of a class system with three classes, each with its own social order of dominance. The large numbers of Class 2 and Class 3 birds that fail in this competition nearly all die over winter, whereas mortality of full grown birds before the competition is negligible. On the other hand the successful Class 1 cocks which manage to get territories and the hens which pair with territorial cocks survive very well to breed in the next summer. Furthermore at the next annual competition many of these established birds get evicted by the new crop of young birds, and any that are evicted subsequently all die over winter and often within a few weeks.
These points have also been proved experimentally by removing entire populations from 40-hectare study areas by shooting and later observing the recolonization of the vacant areas by the most aggressive Class 2 birds which subsequently survived well and bred. Hence social status greatly influences a bird's chances of survival and of breeding. Social status depends on the bird's physiological condition, and the most aggressive birds have the largest territories and pair with two hens, while the least aggressive territorial cocks have small territories and no hen. Experiments with hormone implants to change an individual's social status and aggression up or down have the expected effects on its ability to take or hold on to territory, to survive and to breed. Ecol. 36, 97 Mr R N T-W-Fiennes (Zoological Society ofLondon)
Ecological Concepts of Stress in Relation to Medical Conditions in Captive Wild Animals
With social animals such as dogs and primates, including man, genetical systems must inevitably possess sufficient heterozygosity to permit segregation of abilities and talents, to provide a wide range of abilities.
When wolves combine in packs to hunt division of labour is adopted; some segregate the individuals from the herd, others do the actual attacking.
An examination of some skulls of wild northern wolves suggests also anatomical dimorphism. One type of skull resembles a long-muzzled collie-type animal; the other is of mastiff type with a short muzzle and powerful jaws. Thus early man had little difficulty by selective breeding of wolves in separating herding from hunting dogs. Genetical polymorphism is also associated in animals, such as dog and man, with instincts of social organization and a hierarchy system with dominants and subordinates. Social hierarchy and territorial behaviour are recognized also amongst less advanced creatures, even fish. These are all factors in the adjustment of animals to the habitat.
Men and dogs are less habitat-dependent than most other animals. Amongst habitat-dependent animals any deterioration of the habitat has a profound influence on the behaviour and numbers of its fauna. Population numbers are controlled by disease, hunger or thirst, and increased exposure to predation. More important, inbred glandular mechanisms serve to limit the numbers of young born by diminishing fertility and fecundity. The members of the herd fight, frequently killing the sick and weaklings. These population-controlling mechanisms, associated with demonstrable changes of the adrenal glands, are termed 'population stress'. Selye studied stress phenomena in man and laboratory animals, and formulated his concept of the general adaptation syndrome (GAS). It is evident that Selye's general adaptation syndrome is the same as the 'population stress' of animal ecologists, as is shown by studies of wild animals in captivity, especially newly captured. Amongst newly-caught animals many show signs of 'stress' or 'shock' and deaths in the first few months of capture are very high. Once the animals have settled in their new quarters and are acclimatized, fewer deaths occur. It is not always the more highly evolved animals that are the most susceptible to stress; chimpanzees are less susceptible than chinchillas and wallabies. When snakes are newly-captured, roughly handled, or in other ways disturbed, they frequently decline to feed until they die. If one of a pair of frogs should die of disease, the second frog frequently dies a week or two later from starvation and drowning, but without other signs of disease. If one of a pair of geese dies, its mate will often die a few weeks later from failure to feed. The same has been described in dingo dogs. We term these 'sympathetic deaths'. Deaths in the first stage of the GAS commonly occur from fright, in wallabies and hares. Chinchillas must be killed for pelting without a sense of alarm, or the fur slips and the pelt is useless. Animals in the adaptive stage of the GAS may succumb to third stage GAS, if exposed to an additional stressor, which may be the result of infection or exacerbation of natural pathogens, or psychological or dietary or traumatic or dependent on other adverse circumstances. In second stage GAS, gastric or duodenal ulcers may cause death. This stage frequently arises from psychological causes, as shown by the neurotizing types of experiment conducted on monkeys in the USA and Russia, or from any chronic irritation, such as skin disease or minor traumata, particularly of the tail; in bushbabies amputation of the tail can be the cause of death.
Some animal groups, including man, dogs, rats and termites, are to some extent environment independent. They either adapt the environment to their own requirements, or possess sufficient physiological latitude to live on varied diets and to tolerate climates from arctic to tropical. This variability is associated with a wide polymorphic genetical system and has arisen mostly amongst social groups. Habitat-independent species are perhaps less susceptible to environmental stress. Man exposes himself to stressing situations probably not tolerable by most other species. Nevertheless, some human mental disease may well have its counterpart in the 'ecological stress' of more primitive communities, which is the same as Selye's GAS. Man responds to population pressures, so it seems, in an unnatural fashion; he breeds earlier and more prolifically, thus possibly promoting race survival at the expense of ill health and early death. Dr Sikes has pointed to a similar response in elephants confined in game reserves.
The wider implications of population problems require to be defined as a series of projects, both in zoological and medical terms, with parameters capable of being tested by experiment and measurement.
Professor V C Wynne-Edwards (Aberdeen University) 'Social Selection' in the Red Grouse and Other Animals
The territorial mechanism that controls the population density of the red grouse, described by Dr Adam Watson (p 161), is autonomic: that is to say, it depends primarily on the birds' social reactions among themselves and not on the intervention of outside agencies.
Experiments have demonstrated that the density of birds on a moor is related to the quantity and nutrient quality of the heatherthe plant that provides the grouse with food. A self-regulating or homeostatic relationship has been shown to exist between the population density and the plane of nutrition, such that the average territory size is smaller where the moorland is richer in nutrients, and vice versa.
Reproduction normally produces a surplus of recruits each summer. They mature so rapidly that by September they can challenge the older generation on equal terms. As a rule in the autumn contest for territories a majority (average 63 %) of birds of all ages fail to win places; as a result they become outcasts, and die before the next spring. The balance of numbers on the moor is determined in practice'therefore by the size of the winter mortality.
Established territory owners and their mates are relatively safe from danger, whereas the
